Environmental stimuli promote the acquisition of nicotine self-administration in rats.
Environmental stimuli associated with drugs of abuse are believed to play a major role in the motivation to take drugs, drug dependence, and relapse. Previous work from this laboratory demonstrated that the response-contingent presentation of drug-related, visual cues was at least as important as nicotine in the maintenance, extinction and reacquisition of self-administration in experienced rats. In the present research, we asked whether these same visual cues are effective in promoting the acquisition of operant responding in drug naive rats. Male Sprague-Dawley rats were tested for self-administration of IV nicotine (0.03 mg/kg, free base) in 1-h daily sessions when infusions were or were not paired with two lighting events: a 1-s cue light, followed by a 1-min period during which the chamber light was turned off and responding was not reinforced. Rats tested with cues plus nicotine rapidly acquired self-administration and increased their lever pressing rates as the schedule progressed from FR1 to FR5. Without cues, the rate of nicotine self-administration was low and no adjustments were made in response to increasing schedule demands. While one of the stimuli, turning off the chamber light, was shown to have primary reinforcing properties, its association with nicotine produced a synergistic enhancement of lever pressing. Acquisition of operant responding was also enhanced, but to a lesser extent, by a previously neutral compound stimulus, i.e. the nicotine-paired cue light presented with a 1-s tone. These results illustrate a powerful interaction between environmental stimuli and nicotine in the acquisition of operant responding and indicate that both intrinsically reinforcing and previously neutral cues can participate in this effect.